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超过 40％tb~，引管内的气相含量以及流速基本达到一定值；对于不同入 口流量，随着流量的增加，气液分离效果亦逐渐 
变佳，取气管内的气相含量基本稳定在一定的范围，而取气管内的流速则随着流量的增加而增大。该研究结果对提高电 
潜泵在油田开采高含气油井中的应用范围具有重要意义。 
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Abstract：In order to ensure normal operation of the electric submersible pump in wells with high gas fraction during oil field 
exploitation，combined with gas—liquid separation and ejection technologies，CFD simulation software FLUENT is used to study a 
new kind of downhole gas—liquid conveying technology with high gas fraction．Through the establishment of the gas and liquid 
separation channel，the pressurized high pressure fluid is lifted to the ground with a rich gas flow using the principle of ejection in 
order to realize self lifting by using the fluid of the production wel1．The results show that，through comparative analysis，for 
diferent inlet gas content conditions，the inlet gas volume fraction of40％is an inflection point due tO the ejection ratio ofejectors． 
W hen the inlet gas content is over 40％，the gas content and flow rate of the inlet pipe basicaly reach some certain values． 
Furthermore，for diferent inlet flow rates，the gas—liquid separation eficiency is getting better with the increase of flow rate，and 
the gas content in the branch tube is basically stable in a certain range，while the flow rate in the tube increases with the increase of 
flow rate．This study is of great significance to improve the application range of the electric submersible pump in the high gas 
fraction oil field． 

























































为DN50 mm，取气管管径为DN30 mm，模型总长 
















Fig．1 Downhole gas—liquid conveying technology with high gas fraction 
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动膨胀导致的耗散能量 占整体耗散能的比例， 和 
分别为湍动能 k和耗散率 的湍流普朗特数的 






的网格 (网格数量5l6 938)、相对中等网格密度 (网 
格数量1 038 240)和相对细化的网格 (网格数量 
1 496 639)；采用RNG k-e模型，入口速度1．444 m／s， 
将面平均静压和速度大小作为研究准则。 2描述 








Fig．2 Comparison of velocities and static pressure distributions 












c =√ 尺7'为气体中的声速，7，为比热比(C√c ，)， 
当马赫数远小于1．oN?( <0．11，可压缩性影响可以 
忽略，在模拟中气体密度随压力的变化可以忽略。 













Fig-3 Gas velocity comparison in both compressible and 
incompressible cases 
表 1入口工况 
Table 1．Inlet conditions 
2模拟结果 
2．1不同入口含气量 
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图4不同入u气体含量下管内气相分 
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